Middle range ordering is known to be of great importance for characterizing the structure of various substances in a variety of states. This is particularly true for a complex system. An attempt has been made to 
INTRODUCTION
There has been a vast amount of research on new materials and a better understanding of the physical and chemical properties of these new materials is known to depend heavily upon their structural characterization at a microscopic level. In the crystals, all atomic distribution characterized by the long range ordering can be described when we introduce a few parameters of position and distance. Such a simple definition is impossible in both the liquid and glassy states, but their atomic distributions in the near-neighbor region are known to be characterized using the concept of the short-range ordering /I/.
On the other hand, one can frequently find a system of interest which is not classified into these two categories. For example, the structure with nonperiodicity is confirmed in the second-generation amorphous alloys called "bulk amorphous alloys"/2/, but rather complex structural features are also recognized. This is partly attributed to their compositions, which always contain several types of atoms, at least three components. Then, information about their middle range ordering is strongly required for materials characterization of bulk amorphous alloys.
The structural feature of corrosion products, which are mainly ferric oxyhydroxides with some alloying elements, is found to be very complicated /3/, and some parts of these corrosion products have been assigned to the amorphous state /4/. This again suggests the middlerange ordering to be of great importance for characterizing the structure of corrosion products.
However, an established method has not yet been given for describing the middle range ordering. An idea for obtaining the partial structures in a binary disordered The purpose of this paper is to describe one way to obtain the middle-range ordering in a few nanometers for a complex system including the results of corrosion products formed on the steel surface /10,11/.
FUNDAMENTALS OF A NEW METHOD
An idea for obtaining the middle range ordering in a system of interest is to estimate the realistic atomic scale model structure by fitting two or three independent experimental data with model calculation using the Quantitative description of the atomic arrangements in non-crystalline system featured by the short range ordering usually employs the radial distribution function (hereafter referred to as RDF) that gives the probability of finding another atom from an origin atom as a function of radial distance l\l. This RDF can be simply extended to a crystalline system given by the long range ordering, so that it is worth mentioning that the RDF concept does give an almost unique way to present the middle range ordering without any change in its principle.
On the other hand, the environment of each atom differs from those of other atoms in both crystalline and produced from synchrotron radiation also greatly improved both acquisition and quality of the AXS data by enabling the use of an energy in which the anomalous dispersion effect is the greatest. It would be the present authors' intention to employ the experimental interference functions obtained from both conventional and anomalous x-ray scattering in order to get information of the middle range ordering. The method for analyzing the measured AXS intensity data has been described in detail /7,12/ and only some essential points are given below, using the case of a binary non-crystalline system.
The reduced interference function, i{Q,E) for a binary non-crystalline system can be given as follows
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where c, is the atomic fraction, l(Q,E) is the coherent xray scattering intensity which corresponds to the structurally sensitive part of the total scattering intensity and f(Q,E) is the atomic scattering factor of icomponent, Q and Ε are the wave vector and the incident x-ray energy, respectively. On the other hand, a,j(Q) is the Faber-Ziman's type partial structure factors of i-j pair /16/ and it is connected with the partial pair distribution function g y (r) in the following Fourier transform: 
where f°(Q) corresponds to the scattering factor of the constituent element at the energy sufficiently away from the absorption edge. The values of /'(£) and /"(£)
are the real and imaginary components of the so-called anomalous dispersion terms, respectively. 2 p A ( r), could be described in the following form.
The idea of the environmental structure function around a specific element is found to be quite effective for discussing the structure/property relationships without carrying out the complete separation of all partial functions. This is particularly true in multi- It is worth mentioning that a small pre-peak denoted by an arrow is also recognized in all three profiles of 
Method of Materials Characterization for a Complex System By Obtaining the Middle Range Ordering
When the new value of χ 2 is smaller than the old one, the new configuration is accepted; otherwise it is accepted only with a probability less than unity. Such an iteration process is carried out until χ 2 indicates a reasonable convergence.
As shown in Fig. 2 , the resultant RMC simulation results can reproduce well three independent interference functions of QAi Cu {Q), QAi"XQ) and Qi(Q). This agreement clearly suggests that the present approach basically works well. For convenience, the resultant three partial pair distribution functions of molten CuBr are also given in Fig. 4 and the following interesting points are suggested. This conclusion could be drawn only from the realistic atomic scale model structure including the middle range ordering estimated by fitting three independent experimental data using the RMC simulation technique.
THE MIDDLE RANGE ORDERING IN CORROSION PRODUCTS FORMED ON THE STEEL SURFACE
Quantitative characterization of the atomic scale in mass%, was also employed. These samples were shaped to 10 mm square sheets of 1 mm in thickness and they were leached in artificial seawater with 2.5 mass% NaCl, 1.1 mass% MgCl 2 , 0.4 mass% Na 2 S0 4 and 0.07 mass% KCl at room temperature for about 15 days, so as to form colloidal corrosion products, from which powder rust samples were obtained by filtering.
Conventional diffraction experiments were carried out using Cu Κα radiation, in order to identify constituents of the corrosion products, and precise diffraction measurements were also made using Mo Κα radiation, which was generated at a power of 18 kW by Fe-2%Cr Within the best knowledge of the present authors, systematic differences in the atomic scale structure of rust formed on iron and steel were quantified for the first time. The method described in this work is On the other hand, it should be kept in mind that the present method coupled with the RMC simulation technique is not a unique mathematical procedure.
Nevertheless, the resultant model structure obtained by fitting two or three independent experimental data is considered, at least, in a sense of the necessary condition although it might be not the sufficient condition. For this reason, we believe that the present method is one way to obtain the realistic atomic scale model structure in the range of a few nanometers within the framework of information in a sense of necessary condition at best. Thus, it would be very promising to extend this method to the estimation of the middle range ordering of various systems, so that its validity may be tested on a wider base. 
